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(54) OPTICAL SEMICONDUCTOR MODULE 

(57)Abstract: 

PURPOSE: To provide an optical semiconductor 
module which is excellent in reproducibility of 
temperature characteristic and optical coupling 
characteristic, and hence dramatically reduces cost 
and manufacturs the optical semiconductor module 
on a mass production basis as well. 
CONSTITUTION: In an optical semiconductor module 
where each of optical fibers 104 is mounted to a 
plurality of guide grooves 102 for optical axis 
adjustment, and moreover, there is provided a main 
board 101 to which an optical semiconductor device 
104 is mounted around the end of the optical fibers 
104, the optical fibers 104 are preliminarily held on a 
sub-board 103 which is different from the main board 
101, and the end face in the direction of an optical 
axis is adjusted for the sub-board 103. 
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(54) [#9I<D**M ft****^^ 



(57) vsm\ 

0 4 ©^ttiEfc*****? 10 5 a*SS»S*ifc±S 
7r-f^io 4d*^#?£gt£i o l £l*SU<D»JXtRi o 




J:DK^!>yH:l»i3tSli, (WE**»«3ll^«rSS 
«StJh"*-6S i mifiS i t^^Fli: 

[anattii&Rn] 

[000 1] 

(2) ft**f±«*Yy^«Wi. (3) jtr-f Ktf>*:»^fc 

So 

[0 0 0 2] 

[«£&<7>&ffi] («*S*i> *7r-f/<«W«>»IF 
[0 0 0 3] doj:5*W*a>fc, fi^* hr-^iti 



(2) 7-8 6 6 9 3 
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[0004] 025 (a) t?* — A- 

[0005] r.r-e, ^e^^iSiimtfSiM 
if^ic^* h y yr77^^ifai!:ffl^TS(i6 

3ft«-e#«o — *, *77>T/<4tt^K»2i:JWtttl: 
r-£5 0 a>< irt^i^lfii ±lc3t*pi**^F5 

[0 0 0 6] 02 5 (b) \* (a) 05t*«t#^^a.- 

6 ^rajKwmasr^rL, t^«si^7x-^y?yc 
rusk, m&Lit£?\z-'<^yw&6<Dmt&mx-¥m 

«««4H«^fTtoix5. Z-<Vk$. *77>T^7 7 

y«*6WSSi*77>r^4^>f KK2 0JI&R£ff 

[0 0 0 7] 5i-LTff«*4x63t*»#*^^ 
40 -MZ&^XI*. ««»**DX, SttltdStUmB 

±l:**H«lcft«-c#«. Sot, ^wiJ**** 

[0 0 0 8] L36*L*i*fe, ^S^S**^^- 
50 /MC*5t>Tfi, JlfediflKtaMffci-******^*- 



3 

gMfctc J: S«W*>JWB»lc J: o T jUM^K fc> £ r t 
[0 0 0 9] 125 r*^ Lfc^e — /ug*£ i is, ft? 

^^-f-^Wft-eiftW^ftSJ:?!-. S i (D**ttx 
IS (111) IB-fflttlCa: y f y^itt^ttTtS i t 

LT, (0 0 1) SoiC^D 5/ h#<Z>^*^ 
&< 1 1 0>XIS< l-10>#ftlc£fc-£T^^>^ 

■rs«-&*p-fr^*5o c<7>#3\ < 1 1 o >;*us< 1-1 

[0 0 10] UW, jtr-f K*2coiH«, mh^yr 
4'<4«:W&'t&#<( K»2<D»««lSSitft«riSft 

8lc*«U CftfcJ:D3fc*i#|p] (**IpJ) Wffi««r* 
«)Watt«)fiT«:3l*iBr LTir^S. 12 6 (a) IS* 

KW^s^WBfciDisifbturtt-rn (ft* 4' ) 

[0011] 126 (a) <D4' J: 5 l-Bft 

»? 1 0 m mSk±*>tfrr*i*:f&Z U Jft««S-3ft«*«lcttT 
UU5. cosfe^r-f '*0>®felS, ^v 5 ^- /^ffl 

itr ^jc^ ^ r >r ^< 4 co$i %fa<D&t) &mm\zM xitm 

< ft D , f*or3fe«-fr»tt©WSMfeft««»t»# ft < ft 
[0 0 12] coj:5^ia2 5-c^L&«t*awettiB 
#fi*»riB-e*5a*, ^^«agWife^is«*wftA^^ 

SSltv^o *<z>jfc£lS»--<Dpfc7r J* bUt 

ffi*-e*>5o d*US, *«<D*7r>r/^»*, 
7WfbK7r-f^, BflU D #>7r-f^ffl^feli5 
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T4'<<n9cffitiL&&-r*i&zt{z.£Z> 0 12 6 (b) IS 
7r>f/<^!)#^7r^^^ IT^t^ry h9X£££> 
[o o l 3] — y#y7r>T^lMJ*^»7* 

£«, 

[0 0 14] 12 6 (b) T*ISA-A' £B-B' <D& 
20 lr\fc»fr, 12 6 (a) J: 5 fcH«#Etc*# 

XhZ> 0 SM&ttiLWU OlfeWSKfciH^** 

fc^/iOUS*^ ^ y*©Sffi*r*S*U ^A-ft^tf) 

30 ttttS#»MSfciXT^£. 

[0 0 15] ^^^^^^12 7 (a) Id 

^nyts i i^-y^^v b i 2±tc-^^v h£*i/o^*. 

5 i t^^hl 2lS^«&^#*?^jRU»9KRft 
eoS^ N J-<tS^66H:(^3t*{c^»>> hSixSo 13IS;* 
*/HJ-KT% #5* 1 4lcJ: MfAl 5 JrtfiRSt* 
JWt^ e 1 1 fc**^!J~-Kl 3 ilS 

5. 16IW^t^ 1 8IS^3fl£*>ftAffi;ft 

6 i:ft«*#$ixr-#tftor43 0, ^fAi5^ 
[0 0 16] ^C6T% *«:«#«*i:Lrffl^*» 

*S« ^ <5 »-& IS 7 r -f ^ <«*H3ft«— «tt"Cfc 5 • 

7r>r^!)-^lciSU 3t^^^7r^ 
/<o*«tlllLfc«l: i/-f««ft^ISt5*» 

50 ^kbnrsso, ^7 7^/<^s^rait3t 



5 

[0 0 17] 3^*#*^«****««* 

2 7 (b) lc*<DW«r^-r D 2 11136*8**^8 1 
■fr;/-**^ h 2 2iJc#ttSix6o 2 5li3t7r>r^-r 

v>T% S i f h 2 2M3fe7r^^2 5^ft 

T?#£«fc 5ft*ffi&#ofc*jg£ftoT^5 0 *7r^f 
/<2 5tt**»#»^ 2 l i*HBIShtftl:, £Jffi 

-5c ^y-y2 6^^^>r-v ; 2 4ll*Eg^S^if^ct: 
#ft^fc,fcDft«#f*£*u*. 3 0iS#7*ft^M,i: !> 

RUlcJttM- S £ «7r>f IT 

[0 0 18] ^<5»£\ ^«5{c 

**TO 2 >r-,/y ^ C ^ 

[0019] c<om^, it*m*x*n**Mz£i)'< 

5r4r-^t?»**fJh-t-Srfc ICftS. »ot, ffil<5Q*S 

*®***icifcjg lt**«w»s«©th***# < ft o 

****** «rffl i^e£teJ:S^v^ -yi^*©Tf 86 
ifttDtf IMKlcA:* < ft* £ ^ 5 WH^fcofc. 

^T«S«i:JciSffiff{c*#**SIfiISS^|| 
JBctfV wrafS^* < ftoT*^*)** £ < K3£ 
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3R#KL<ftoT#T*S0, 0 0 um tfy 

^T-± 1 0 a m£*T<araga^* bixT^So 
[0 0 2 0] 02 811, ec0£5ft5?#«e#jSLT** 

(W*.li«iR5p3- 2 3 8 0 3 8#) o v- T J =t>£1£4 
1,43 Sr&ffcJB4 2 UTit««#^ J: D 

[0 0 2 1] 0 2 9(7)i: 5^-tl^^2^(D^-Y 

t^*yh5 6(1 8J*«5 5 a^4 9£*S/ 

20 *** ^4 4 <D§£ £g*£4 1 (D^^OfplC^ D »35 

h 5 6<0ffi*ttt«j&*, ^>f'»^»trtD0 
ffi^ix5t^!)yh 5 6<7)*I£^^iZ>#Y K tf > 

4 5<DBBIlcft5J:5«J«8l+Sei:T-«fcffiStt6o 

~C\ ***^^r4 4 0*^fR)(7)ffieil^^!?>' h 

[0022] Ld^uft^b, ±&ft*ffl-vn&wk#>m 

30 *<D|»«)JiT*Ir]^*I1- KtTV4 SRXmS&XT 
2* 4 9(Cd^Sfc^PaSllftl^, **[fiJ(Z)*ttf-^ 

^<Ditz>. ^*jc»^***^^^ft^«:a:*xfY Ktf 

8L& A < > h «)«^«» A < SI ^ t±J * ix7t#^ 

40 T-t>, WtWHlc#-*-8*^«>v h 5 6 0t6ffi«*f 

[0 0 2 3] 

[»W^»*LJ:5fci-8»Hl (SSiffil) e^J: p(c 
«*, f»*T**f*«^IBft*»*^n*^jc i ta*»ll 

ffiftfia^K. *SS^****^^*-^Hci3^r 
50 [0 0 2 4] *X9Jtt, ±IBW*1»«:*«:LrftS*tfc 
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tor, *<DUtot-fZ>tz*>\*. «aft»tt, *tt*W 

[0 0 2 5] ±te<&****8LTfc$iT,fc 
tor, **> I fiS5***j£r, ifftt 

[0 0 2 6] 4c«Rtt. ±B«W»«r#JtUrftS*tfc 
[0 0 2 7] 

'<©*#*ttJfc+6»J*«fcBtfU *OBJS«ic»L 
[0 0 2 8] BP%*»Wtt, 3t#PSC0fc^Olt*(7)^ 

r/jr-55t*»#^-v?zL-yWc*5^r, *7 7Y/<^±i 
BWS*ixfct«>r*>5^^«r««4:-r5. 

[0 0 2 9] BPfc**Wtt, LfcS 
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rs i^^^v'hJc^fig^jx^strticteSfe^JzfJS 
jSSir^^^v^-fs^t^j:??, jer-f Ktrv'B*^ 

[0 0 3 0] BP%*:3gWtt, ¥»<C*i*tt6 2ftO 

? * ^<D&mm±*m&&& ur *-5**ss 

[0 0 3 1] 

**s? a ^tt*7r-r^jBB©«»*i»T*< , ft 

0 Ttt«HI^*««r toTfTX.5 fcfc3teft-&#H4 *>S 

1 V?-* (ciH^^r * zt\c± 

r, 3t#*»*^t^«^ttr»*»jt-*-5w^*^r 

^rSm^: Lfc*^*-^rtrw±T*(pJOi«»«ftffiB 

IC, ^lMiJS®fi:U { ^^< ^t-^otejffiic^Lrt>s 
50 ^e^a— /uH3E©BRo*»^rDa»(Z)i£ffio^ 
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10 0 3 2] *¥Sf*^^-/^QO«j£ffij&*# 
[0 0 3 3] £<bM, ^r>r Ktr^toiy]*ii«r«**«>iB 

[0 0 34] 

(IMfcWi) mitt, *»W^*lo**«lc«teS* 

1 0 2l33fe:7T 4'«MS4 
K», 10 3l4*7r>f/<«»ffliOl'JS«. 104liy 
#>7r^^ 1 0 5«3t*«#*f^tl^7 U-fflS 
Lfc^SMfrt'-'^ 1 0 6 tt**»f**TF»4lffl«*"C 

0 l&UWJStRl 0 3 ««*.»* S i Srfflv\ (0 0 1) 
ffi(c< 110 >Xi*< 1-10 >jjfa<nx ]) y h^*^ 

LTI3S i . N« «rffli\ 

[0 0 3 5] /^^il06i:iriiPbSn 

#>r K«i o 2©«fc<z)ffl»Bfl««-ct oa^Kfiur-^ 
[0 0 3 6] c<Dm&m<z>m£xm<Dmt un*, s-r 

I'lSffil 0 3t*7r>f^i 0 4ioH^Srff5. 

(Dm^um&m^y^xnttm^mm^^m («*. 

liAuSn, AuGe) &*>XS<Dj|M&ST?* 
l\ VJ&Kl 0 3<D-««rP»*{^PXbr, BJg«l o 

KlDX*-*. 
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[0 0 3 7] ^-^tSfilOll:** 
i**fl0 5, BJSffil 0 3M*7r>T/<l 0 4«r 

«*xtt^»J-S6*i--5. ^*>£#, *7r>r^io4 

(DS^ttBlStRl 0 3^H»cffl^fc*C»J: DH^ito 
<S^¥ffl;Xtt»I§fr^Tm\ BJStSl 0 3 ir^^r 

So 5*1, BJg«l 0 3 Id*****-? 1 0 5(B^f6j5 

^105 lc#Lriitfn**tt«(c8MlF*ix, 

[0 0 3 8] ^ 0 2 (a) fc«i-J: 5 K 

il O 2(Z>«!«P1 0 8C*77^/n 0 4^«»t-5 

*7r>f/U 0 4KBJ&K1 o 3tc£9@^£*vr 
^-SfcfcBJXtRl 0 3ClS*n[S]^Mtr^ 

n/ll 0 7*IE*fcte«*»i-a£*#t»#6. £ <b 
tc, »&r*T«ttfflH»ft<7)3Efbtc»LrBJS«l 0 

[oo3 9] i2 (b) nmi<nnmi\zw\z&&&m 

4<0fl#ffi1B*#-f KtlHHBl 08^7r^f^i04 

§2 (b) IS^J; 5 fcFflJE& 

30 *7r>f/U 0 4*r«**LT^5BI*Kl 0 3 & 
^g#3S^l 0 5^^SC/^71il 0 6 7 

10 4 (OjfeiStt^^a.— o l tcfirt-^g** 
/^y®Sl0 6 ; ^ii^liaot*7 

>T'<1 0 4lc*»fejS*i«JotoSri:ft< . £fcJ3S<5D 
[0 0 4 0] fcjs, *»W»4±»Ufcaafc«»c»«**u 

(»i2) H!3tt, *«W^»2W**W«-«*>S* 

50 ^f*^^^-/u^)8EB6*ja«:^-r>b^^, (a) \t¥- 
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BEL (b) ttiHBfrffiHTfcS, H3 (a) 12, 

LTi>S. 

[0 0 4 1] H3 (a) IC&^T, 2 0 1tt«3ttf*» 
^201liSi5S (Silf^^h) 2 0 21:^? 

vh*nrv^ -JKfcft****^!*. »d>ft«*fc 

»Ba**+-rSfcfc, ftlfSiWWJSfcftSo 1& 
HMW*36*A<. ^leJfcKLT, 3fc*iS# 

6£fc«eJ:9;fc*^#^IB"C*>!K «r«ft<;&DXS:* 

lti^s ft <!f, sifet^^hi:ffl^ 

[004 2] Si If"^ !)Vh2 0 2 itCtem&SB*! 2 

>^!7>r^2 0 4^J:D*»tt(c*«Sixr^S o 2 0 
5teS i t^^h 2 0 2^DD»lc*«S*t«»i-5 

xsi^ct ^ *B*¥affcsnfci«wfe, 206 1^**^ 

2 0 1 CDflMMttt, 2 0 7 tt««#Jb<Dfcfc<&* 
ts/^i^t^^ffl , 2 0 8tt3fe 

(7r^f^*^) "Cfct?, *7r>r^zo8ii 

S i iK/^frV h 2 0 2jCRttbtUfcV«|CH*$tur 

I^S. 

10 0 4 3] C @^I£^2 0 3 tt*fe»4fc 2 0 5 <0 

«»-CS i "fr^^f? > h 2 0 2<Z)I!aa*:^UTiBj|***t 
T&i?, ^CO«5^r*IB»2 0 3±^*fe»*2 0 5^S<* 

btin^rc^v— y ^nffl2 o i t\$m,fzmz.mm 

*5< ^4rT*S»Baj»2 0 3 Wi«fflJRe*»i4«)(ST*«i 

«WS So fe»2O5|^-^^0 2 

0 7£<7>Pfllc£t£^£^l;£;h2<-*- Sfcfc, 
#+um<r>m£k'tZZb&2&iz^\ ~<n^$>. toft 
^2 0 5lc«i£»^^7^«^«ltt^fe6*f3|Sf«:ffl 
t\ S i h 2 0 2±THfKS*t6*t6« s *» 

[0 0 4 4] ^<0£?tmf£t-tZZ.t\Z.£K> , 

*)mnz{zhfrb-rm,5Lmm2 o 30^^^^^^ 
o 5^s i La>fcS5&*»j*$ 

tiSfcfc, toMfe 2 0 5 icJDtoSJSAtf'hS < . 

2 0 5 tt«LS**»n&*fi # < ^ t ^ 5 X l > 

So 

[0 0 4 5] |ft*»2 0 5S:ia**aL 
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tetM§^**«-*-*tii, »*ie»w-rse£a*-c3s. 

gP*>, J*««— j^ftft«#lL*Sfc Lt, S3 (a) 
<Z>v— y ^^ffl2 0 7&*if£Paie^j#£Hfcto»«» 

' s#8fca**sa«, to^*m£8ffi#$f (s 

i) ^J^KWttto+^fttfeW^i^S-efc 0 , H#*>*& 
SffiJH^fcS. CLful*, ifctoJRWotottWft;*:**** 

io H-5Pffi±^*sfc»*<&5PB<0jR d ^dHMMMfeic^ 

ffl ITtfet £ S -frJI < -T S d £ * if UT^ 

[004 6] cmc*t 2 0 5 <n 

*L/h*<»rtt»*S^i:, toM*3**i*^#T-*>Sfc 
1 5PETtt*< «Bt>**ur45 ■? S 
4E2 0 2JcJ:oTJK*K^fe««*ixr^S^^, * 

sie«wsa*«fcL#e uc < t ^ 4: ft ^oi * ic 
[0047] n 3 ( b ) \**nmm<o&mmismm®'v> 

mS (a) <0#M<D&\Z*'Yv72 1Q<D9Lt)tt 
tttffofctttt&^LT^S. Siih^>>^ 
h 2 0 2 IdRtf fe*t6»BHIKc#P31«*fci-* ^ 

tITB3 (b) 0>ftT?l*. w^BCBB* 
S*Sfc*<^1*Jib*tJi:*B2 1 2*ffli^rt^So 
«3#tlh*PB 2 1 2ttlfc»»»^fi^*ffl«:«»l^ * 

30 [0 0 4 8] «5cLGjR2 0 3<DM&frM&te®4 (a) 
(b) JC^-TJ: 5 ®4 (a) 

l^m^Ifii^2 0 3<offli&^*fji:«5»«:a:*L,fcH-C* 
9, 2 1 3li^t^/2 1 0<n*?9<{X&mT-&i3L\Z 
Ti^Ta^UcAu/Pt/Ti, 2 14l^>-!)> 
^EB, 2 1 5I4S i h«^^7>f X4* 

T-W^.1^2 14^WMu/P t/T i fc-ffco 
y y^H2 1 4JCl4WiliAu S n 0* B s B ^EB*rffl 
lf\ ^3 0 O^OfRtoS^rfToTS i h 2 0 

2£3r^rs/7 p 2 1 0(O@^^rfT5o 

40 [0049]gl3 (a) rttttati^— y V^*H 2 0 

7£ UTS i hmzmtit&* cni^^-ir^ 

^2 1 0«lcRlK 1 bJ:<, *»»ft«rt^H4 (a) 

tmmztj:ti\m\cf&mft\<\ *fc. m4 (b) uh4 

(a) (DA- A' mmZ^-tAK «M2 0 5tt$UB»f 
itWfc^Jca^^ffi^TS i h 2 0 2(D^® 

4 \z-X ***#Jh*«Jft#lcfTbJiJS;ir ^ lefts. 

[00 50] ft!:. eC0»te®^)2 0 5(7)WhlfcI^ 
50 ^»«*«fe{CO^TR«-rS. i5H S«IBi»2 0 3 
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<oa^»fi»;*tt**-rxawrffiHr-fc f? . 04 (b) 

lc*fjcS+ -5 »f 3d ITfcSo 
[0 0 5 1] £i\ 0 5 (a) l^-*-j;5£, do 
0 ) S<D S i Sffi 2 0 2l:SiO. , Si.N* m<n^ 
y*r^*f-**>r*7* V 9 J?^7<< iCcfclDRtt, Si 

«4liKOH*S«^t K7^^«ri^ix 
li«fc<, H^) J: 5 4»^»©*2 l 8 t»i*t5. 
«. Mlfb«HtcJ:«s i o, Kg. xttfls¥MU»tt 

2 l li*^fr< ktlBoSii N* JKSr^tr J: 5l-"t" 

£o 

[0 0 5 2 J ttt, fftffii2 0 3^:97 h^-^ife, 

%Mffi&mt lx\$. s i o 2 , s i . N* r-ei^n 

IC, Ti, Cr, Cu, A 1 «2**ffilCfc£&JS60« 
A (SRliT i / P t/T i #»Ri:t6. z<Dk%. 

®&g£Sl2 0 3<7*&ffi£S i i Ni -C^-f-f v 

^LT*5tf«. «&-f£&»«>2 0 5 (D5p±afbxs*rffi 

«l&M^tS«$r»±T*# S* 
[0 0 5 3] &^T*, 13 5 (b) (c^-TJ: *6»* 
2 0 5 £ LTWfctfWMfcJ: 0^-;**HfcSiifc{61Mi 

[00 54] ft^T', 15 {c) \^-T£o\Z^ ffrMm 

^fbT/^^-^A (Ah o. ) wtitozt&vtmttti, 

ad^v^fe^^^SrWMF-e**^, fJ^L^cS i. N 
[0 0 5 5] fct^-e, B5 (d) Ic^f J: 5lc % 

1B&2 0 3 OS i Sfi9aff^«ftttflM«^Rlc3* 
Rtf'V KAJB (WliAu/P t/T i ) <D&&&fi 

or, s&*ssuBRxfi#**Ti-5. ::t-, 

2 0 5 i«5^7^©Sffitti*lil:J:8«*»4Sl 
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(JHKW3) H6», *»W»3 0Sat«Jc«toS«* 

[0 0 5 6] fctcRK Lfc» 2 *>3B6fi| 

ICfcSo IP*>. S i£«2 0 2ICRtfjt8t2 1 

* ximm 205a *r»&A£tK(ctt»Eiii 203^ 

So 

[0 0 5 7] H7«t. ^<D»^0«axS4raW»ffiH 

wicH5^xai:ia*T*-5. **5, ^a>«-ett«sas 

«2 0 3£3«-C»iaLT^£j&*, ^4xtt««iBl* 2 0 

So gP 0 7 ( a ) (O^-f £ p (d, |g)ft4fe 2 0 5 a £ 
fl&*Ufc«, te»*2 0 5 aWteii2 1 1 
**^#fcil5T«4*2 0 3 a«r*LTA#4«afi 
«*f»-t?*,6ia»2 0 3 b aftia«2 0 3 

att»2 1 8^ttlT-tt*fej»«2 1 l_bfCK«fl£jS£n 
3fc«>, Tifi&J£2 0 3 a l**fe»JR2 1 1 t t>A0fett 

[00 5 8] &^T\ H7 (b) lc**-J:5l£, WVT 
2 0 3 ai:P 2 0 3 c *r»J*i"45. CI <Z> £ 

30 * . *6»«3 2 0 5 t m^IBi^ 2 0 3 ** & 
tL5tfe(C|i, IBR2 0 3 b#£*20 3 ajfcl*2 0 3 

rttKIR 2 0 3 b *>f|d*4JB 2 o 3 a J: D . 
2 0 3 ci£j:oT««>&Sn3J:5iwLT*>5. 
[0 0 5 9] 0Ct^r*, 07 ( c ) \Z7ji-f£ 5 IC, 
2 0 5 b ZMm-f So -e<7)^, «tR« 2 0 5 b CO^ffiiC 

fy^^iaoT, 07 (d) K*rt-J:5KS i StS 
2 0 2lc#Ur*aic*64r5FK4*»*rBcOI»<« 

&JS2 l l*««6»ft2 o 5Jc#Lr»WBttOi«v^J», 

w tic J: D«»»«rW*i-6ISI^W*^ h y^-fc tt 
«fE$-£*w£#T* jffee^2 1 lCOf^^TtJ 

[0 0 6 0] iffe^® 2 1 1 . 

50 Sblc«*fflIB»lco^T»»i»Sfi^h*<a5 
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2 1 8^r»2 0 5r*lJ6^<l:t)^ir^So r 

^j: 5 Ife»2 0 5lCttS i 

h 2 0 2±«c»a;S*tfc»2 1 8SrS«>&tfjfc:tfoff3 

[oo6ii -cr% ifijtHR2 i KomzYi* m^ia^ 

2 0 3 o#S»i^fl#(?5flS*c#Lr+»/hS < 

©Jt5fctt5. S i h 2 0 2#iKfiffi£tK a t* 

fcoT, tXEft2 0 3 WtFtS^B^ffl^ 
*/i-2 l 5 fc^lBo**'^^*^*****:** 
£ o $pv- /u>^2 1 5^m^I£^2 0 3^¥ff¥ 
t£T*&5 £ LT*feJ»* 2 0 5 £&A,T-£^r5ffiS£r 5 
OXlOOym 1 , I6lft4ft 2 0 5^SiO, ^ LTtt 

m33£4. 5 t-rzt. mzfo2. 5um\z.Mvxmi 

pF£#5o :Olli5 0Q*»W:ft3GHz(Off* 
a Mf***l4w«)ffl[J:D*#<*S. ^oT, CV 

ttm&i&B *fl9«t»fti\ 

[0 0 6 2] lft»»»i:LrttiSi»jS^7^S: 

[0 0 6 3] H8tt*«WW3B4^3!!iS«lcffto-53t* 
at#*^a-yKD«»«ri£«r^+<>(Z>-e, (a) tetfUBfr 
SB. (b) tt (a) ^B-B' SrffiET-fcSo H 
8 (a) IC*5^T, 2 6 1li***«H« l Sit^ 
■7^yh 2 5 2i{:vr)yh^ixtl/^, Sif^!> 
Vh 2 5 2£fcli«*«Eill2 5 3#«fifcS;h,T*5!?, ^ 
*>m^gaiS!2 5 3tt**»»* : T'2 5 1 tx^f^o? 
9*^2 5 4(Cct «?«ftWJC*ltt$nr^5o 2 5 5ft 
S i i^y^ ^h 2 5 2 ±lzB&£1tfLm&T-b *) , H 

-;i/ffloTM««r^lt^ y >^¥Bfl**HcJ: 9 S 
if^^yh 2 5 2i:8f^r^5 6 2 6 2ttSi 
f-^oy h 2 5 2i:tt«EISS:l6«i-5fc«>^»fi)l;S 
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[0 0 6 4] 2 6 3\*&m&m%.7T<<'<X\ S i 
^?yh 2 5 2i(C^^tlfc»2 6 4(Cj:!3«#$tl 
TfcO. *2 6 4±fc»J*£;h,fc*ffl2 6 SICjzS S i 
t^?yh2 5 2fcB5£$*lT^S. 2 

5 X(DtiJ*3tW*tttt3te7T>r^2 6 3*>3t*il£— frf 

[0 0 6 5] g|8 (b) telH8 (a) <DB-B' XtyWr 
LfcWfffiH-C*5. *7r>f/<2 6 3JtO«*7rY^ 

10 ^(7)^2 6 4tt^rY^^(7)S#^T t +^^^ffl2 6 5 

[0 0 6 6] ^<D^m»=e^^-Mz.Xti\t. 5t^aS 
*7 r Lfc»/h4 S i 
-tf-:/^ Kit** + y LT-}g LTft«#rit 

[0 0 6 7] rr^YJX^WWi^ffltfJhldJloT 

30 [006 8]^ y ^«r*ag«c-rj»fiW5#'&, &J8fc 

»»-c»filfc* 5 ^ 5 *J/S £»o s i xmtitt 6 r. ^ 
a*a*ft*. siW^^iCctottc^r, sit 

[0 0 6 9] Li»Lftd«fe, s i im^ZMG. mzs 
5o 

[0 0 7 0] t:T, ^y^-^^tmSL't^^mx^y 

50 ^HDA^*if«»^Baii**#'r**<a£**nar. 
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/^«tt«fi8Sr^-rBfra5H-t**5 0 2 9 
O^^^ixy-es i fiS!«l»StSct 9ftSo fdlo955>« 
H8tS*»icB«T-**o 2 9 1|j:SilSr*teOS 

1 2 9 3 £g£{bJgi2 9 2«r^-Ciff****iXT^ 
So S i £K2 9 3lCtt, x^V^fcJlOflMtSftfc 

««E«^l»t*«fc»fc»*Lfc»kJ»-r*S. 2 

So 

[0 0 7 1] ^ V/^:ttS y 

rt«fcjHfrr**^*s$ic**^T, fit 

[0072] *»w«±iaomfc«icKftS*L6totf 

MM**?-, *7r-r/<W*:»tLfcWt»^. - 
ftos i f-y^*^ h±Wte*3|ft:3irffc u-^Xfc^co 
*IS****flrt-6 r £ <> t»# So 

(IOKW6) B10I1 *»W«*6<7)S8KW«-«to« 
3tt4£»«*^a^«>«IWI«HTfc9, (a) KIHEBr 
BEL (b) 12 (a) *B-B' t*«JBf LfclBrffiHT* 
So HIC»^T. 2 2 Itt*******^ S i Vr?-* 
!»h 2 2 2_b(C-ec>V h^nt^So Sit^^ 

2 3 2 2 1 trf^-TV^Y + 2 2 4 
^J:9m«»fcl««**tT^a. 2 2 5BSit^!> 

v h 2 2 2 iic^Bas4xfc»«*t**> d . 0 6 1 mm<om 

tTCfcSo 2 3 3liM^77^^, S i 

h2 2 2±lC#rt*jfcfc*2 3 4[Z.*m®lE£tir 

t^c ttr, 2 2 \<nmti%<o%MY*yt 

yr4'<2 3 3<D3fe»i:— a-TSJ:5t-rafi$^r^!> 
v h SIXTHS. 

[0 0 7 3] 2 2 9B*ty^tt9 S i is V 

2 2 2fc*B^*£*lT*5 9, £SM£&2 2 9 a £ U-^X 
#S9M*2 2 9 bJ&»fc*a. *S§!952 2 9 all 

3*^2 2 1 ^7r^/<2 3 3fc<0#lt'&a*»kJxSJ: 

5 ft uvx^Siiic^or ^So ****** 
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2 2 ltfftSMfri — if*^*S*^lc^tb*3t^«:« 

fc«>, ifiuvX^aSffcSo 2SS38 2 2 9 a^vX 
#aW#2 2 9 btt*fflfc£T*««*SftT-o«>* 

[0 0 7 4] ^ GJft^ft^a-yHc £*U*, 

*77^/W*»**«:H-©S i *^ »> 
hl:»«l, S i HcigSi^Xfiiti&t* 

(*««7) hi i (a) w % *#m<nn 7 <onmm\z. 

So 2 7 1 tt**MWWI-?^ S i -*X-^ ^h272 
±tC^£>K£iX'C^So S i ^^^^ h 2 7 2_b(C 

i*s«ieh 273 a^j* £ ttr v . r (7>sa^ 273^ 

ft***** 2 7 1 ^^Vt^ V^7^ir2 7 4i:i:^ 
«*«K«KSixrir^6. 2 7 5BSit^?yh2 
7 2il:M^nfcimt), B6fcm*«>«Hre*> 
20 So 2 8 3tt&*t!la»*7T-f^T, Sif^r^yh 
2 7 2±lC»J#S*Lfc*2 8 4lC*fflB5££*UT^3. 
IT, 2 7 l<7)ai*^il«7 7>f 

/<2 8 3(0^to^-Sfe-f SJ: 5CPS^nrv-)y h£ 

[0 0 7 5] 2 7 9I^^Y^^T^i9 S i h 
2 7 2 i:*ffl«lf*ttT^«, 2 7 7tt&**MBt'^X 
Sif^^yh 2 7 2±lcM^fci2 
7 6±IC*H2 7 8t?B5£SftT^6. ****** 2 
7 1, AJHttOu>X«:2 7 7tt%*mS£Jx*:ttBtt 
30 ^tlSo *77^/<2 8 3li, «2 8 4 [C J: 9 B5fc £K 
3fc*****^>X#^*> hffi«#» 2 

[0 0 7 6] ^(O^ae^^^^MCcttll^, ^>X 

S^^^T*#So *fc/«^SHK«fcWI«. 
*77</^W^!:faU:S i 

40 -TS^^^tl^^O, **lHl*i:***-C*lK^»ri8 
T-feSo 

[0 0 7 7] Hii (b) tt, *jSJS«^SJ8 

Wt*^ SS«sWo5t7r >r^H8^P«ft*«feT?3fe 

S«iTCfeSo 

[0 0 7 8] r.(7)**2»^v ; ^-/McJ:ixii, U>X 
50 JSLT«/J^I«r«*#±i-ar: k*«»riBi:4!?, 
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[0 0 7 9] r-^spfit?*^**^^^*-* 

(|HkW8) Hi 2tt, *»KO»8(7)*lSW{-«*?5 
rt*<5. 

[0 0 8 0] *^a-A^l:*7T-f^ 
at^u^s. Btaoifi^^-^iSfi, 3 0 

2ttft7r>fWK*, 3 0 3liSiO t , SiiN 

4 $?0*fe#je, 3 0 4ttfS*Afcb*fflO«ftial», 3 0 

5 ttfflB*#5**«:»a*#rit Lfcl&ft*. 3 0 68 

3 0 7 tttttttt*. 3 0 8 ft******© 
S««JKi:tteWlES:tTt>ii*^)t^O/<vr««i, 3 o 
9l4«*#Jfc»OS/- I) V^ffl* 3 10tt*7T^ 
««UB*>SJ£«3 1 2*^i^~/i^S4Rl-BJe-rSfc 
»0DBSt*ffl, 3 1 lttWftW---^^***** 
^ 3 1 2tt*^r-r^<B*#B«>m»tR, 3 1 3\*ft? 
7 * '<r*>5. mXMim 3 0 4 3 0 5 *>«#r 

S i * > h GDQQ3&£fr ITflfii 3 0 6 

£nr*$9, ^©«»TE«3 0 4_httftft4fe3 0 5 J&* 

[0 0 8 1] Sifem^ 3 0 7 BMllMUcM □ 
tf ri^~-^**K3 o i ^m»W<c«K*rffori3 

lfi»3 0 4 tR«iC. *lM^-!l^*ffl3 0 9S:^ 
Urrt«<0«»««fc:*ttrS. )t7r^^3 1 3M 
©JSS3 1 2 tt1 t »J*ttM*»*iD*B MttfAuG 
e, AuSn« T'^lt^, »R*P#£HJW, X 
tt^>r ^V^JOIttTot 3fe7 r >T ^ 3 1 3<Djfc«§a*BJ 
S«3 1 2<7)#ffi££!5 X 5l-Lr*3<„ Hl2tr*> 

3 (b) flD i 5 fc*l»»Jt*BBJc J: 0*^r-f/< 3 1 3 
<0Btt*B#<& WIHSrW JtflM-6. 
(*JfcM9) 0138, *»W(Z)»9(75j*16Wlc«*3* 

2&G>is\) ^V^x/N^n-eiX, CTx.lf!>x/N4 0 6 
£2 0 0 am. ?ia4 0 8*2 5 0 wmic¥Sf B 

L, *ffi£!RR{fcLT^£Lfc«{bJR4 0 7£frLril[ 
:^y^*x/>4 0 6, 4 0 8«:»t 
Jgl4 0 7*rfrLr««»«i-*3WfelcHLrr3t«*.KW 
PBS 6 1-5 5 4 4^8, *§!P]Bg6 l-4 2 1 54f 

[0 0 8 2] ^(DgfSSilC 2oCO#>f KlfV4 0 
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5@5£ffl<7>Qi]3l54 1 0, Xtf^iettf^^iSttJflStM 
0 l«rB3£+5fcit)OQa«4 1 1 ?&t>-&xm, 

8Mt«4o 7fc J: or a»»ic:ffjti-s 0 
*>BktJB4 o 7 Sr#K«rii 0 Ks# > *a>JKBfcl*A u 
Cr, Au Sn£m%ftZ<0^miZ&*)Bj£'tZ>. L£» 
Sft, 2/^4 0 4 W«tt*nfc»tR4 0 l*Dfl 

»4il«MftU taftSrifffe^feBi 4<oj:5^» 
10 tS4 15a, ^fA4 0 9r*^*^4UiC 
X 5^i>Jh»B2ei-S. 

[0 0 8 3] ^<&frCJt«>0>IRfc:#>r Kf>4 0 5 
-f KtT>»«fflDD«4 1 OO&BHff. R0^^i-5«) 
«4 1 5a^»l *HRltt«ft«)S4xr*fitSn5 
5g 1 60 ^Sf*^ a. — jS 2 (D^^^E- v> =l —;\,<n 

* 5 J: or Jl** 0 BPo, JUi«)*»#*^a 

6 SfttfSS i ^ -a, iit»Lr*ft8 

[0 0 8 4] z<Dtztt>. SXT<oX 5tt¥«-e»rtitt1t« 
»«rtft\ «2 0**#^-^a--/u^8fe!c|gio*« 
30 5. 

WciHl 4W hry4 0 5«ri6U&*.. *<o«*S: 

«JBQ!]»4 1 0U:*«-*-*. #Y Kt?>4 0 

X 4 Ktf>4 0 5 t*tti-S«JS:«B^5p*a*fll**E4 1 
5 aifflt^r, ffl:iffi4 15a £;*x^4 0 9£fc*3? 
7t4 1 4(Ct t>^^Jh^B5£-r-5o r<7)^^, ^^Ke 1 
y4 0 5 ttKE«fc±*A*fejf boi^ bixs co^r * , 
40 ^-Y KtfV4 0 SOrtftlO^Sft^^^Xtrf*^^^ 
KJCli*jft«*^b<tl\ Z.<Dtztb* #J Kt'^4 0 5F5 

BR W^rai© tifefif ix«liS 2 
^-/uco«*d^#^n5o XfY Ktf>4 0 5 

[0 0 8 5] f KD*S^^-;Ut)f2^ 

^(coi>r^T^-t"o PWKrptPEP (7t 
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[0 0 8 6] *r, JBl«**W*^-^i:*2«>4 £ 

f>4 o 5 ws^b, H*an**s?a— sHcftits 

Ec;bd<d>d>9. 4H*ipHc»4oa*4 1 0<z>— #<7>ttli5 (_b 

0 l £©fflfc#£+5*l*r (£*T, ««*WtfctH 
■T) 4 1 2iaotIffi4 0 6lcttj&*;h,5fc«>, PlS 

(?) * * dd ff ic*f « uras-r s n £ t> «rt ir- &> 5 o 

[0 0 8 7] hfflgmmt* 1 2*>W«B->!J a^CB 

fe-r, #>r Ktfv4 o 5a»e>*8«*f4 1 2 mama-*-* 

afcfft*»6fc+»ft5ift, »S*:»o, WtliS i, 
N*. SiO« rciSftfl:**. tfyxXit^mftttm 

m*tfrf =^A, Ko*5ftJ*#* 

Rfc-f. 017 (a) 0>et 5ft*#?»- 017 (b) 60 
£5ft«£Ut-&», 017 (c) CJ:5ttRP3»t* 
oT £blC, 017 (d) <D£5K 

tfls»t»t * fc * a»jti«B 

[0 0 8 8] 4*5, DD«Wrt<0^y^^r*r*l*A<ft 

«»*a*WtJ:«*rt]*»bW^<>J:^\ 016 

S4 1 5 c £JfltM:*$*Jfc«>H5£*:fT5 . #4 \*ltf> 
4 0 5 4 15c GDtfY Kfc¥»ft#|l;fcBK:*t- 

S4-C»«fc», *^Jh«)«)R«cfl)*tR4 1 5 c$:§| 

[0 0 8 9] r.*>J:5fc, ^Ke>4 0 5fiX5;fy 
^ (c J: o r «A £ 4x£ Q0^(c±fsco cfc5lc@5££H£fc 

ULIB«i:ttict«*4(t«««>3ft«'C#S. (ft 
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lc£&mbUtBWK-*-£fc#>, iT^l^^yny 
£S4 0 6_bBXBBMUR4 0 7±B££2H£ Lfc5t^ 

Ktf>4 o 5l£B£U-^9>' hXIS^Wft^?:/ 
ttjSBfcBttfc— &UT^5fc*. **38^^ a -/u 

10 t5c 

[0 0 9 0] 4*5, ilBSS»WrttXf>r KtT^4 0 5B 
r-f'<, tiffin, 8SS4ir^fWfcor<)-ffi]l: 

(i»iio) lull *mw<Dmi o<ommm\z$k 

20 ^RWtt«*-r5. r©36K«tt, *i*f^4 0 4 

*»tt-rsatR4 i 6^ur, ->y=iy 

j^x/N4 0Uv'!)3yr) x /s4o 3 b&Wtft&4 0 2 

fc1>*TC*S. r(D»&B, 3>!>x/n4 0 6 

=T^*y^^> h4 1 6IC»LT*«* 

[0 0 9 1] tlt^^, 01 9{C^-T J: 5l-»*. 
^4 15b|rffll/\ v/!)ny!)xA4 06, 4 0 8 
30 «4 15b, ^fA4 0 9T»*a**^*4 1 4 \Z 

01 5-CRWLfc<D*n*T*>«. 
(XXRU) 0 2 0B, *^<DSll^ftMlC« 

[0 0 9 2] i^5 0 l^^^^-zuSS. 5 0 4Bff 
40 *Atli*^o«ftiB», 5 0 5tt(SiB^7^««rSji 
^»*Lfe|!6»*, 5 0 9 ttSMMfJtJB*)^-- 
ffl, .5 1 1 tt*»*^--* r ««>**Wf«l-T'. 5 1411 
f5je&M±<DlZ1b<0**?'7* 5 15tt**S**^5 1 

- "c, 504 bwejs 2 ^sasw -ck w i^fc^t 

[0093] 516, 517, 5 1 8 III 9 ^M'J"C 
50 6, 5 1 8i«S i O. R5 1 7«r*^IK«*Snfc 
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8ffi, 5 1 9«il[»«#Sffi^^y ^y^A5 1 8* 

1, 5 2 3tt^S ? *~/^£#&B£+5fcfcto*7 t -k 
t**>9, ^v^t5 2 4&tf5 2 2\Z£ OH#«T*^BS 

[0 0 94 J :o^MT'H ^^5 14^3tft 

U>X5 15t?«*U Sfc, ^r^ix^5 1 4£riiLT 
^«i:(Z>*Affi**fT5. 5 l 1 

scorns. 

(JBSWi 2) 0 2 lit, #S593<a«i 2^^i:« 

£<> M2 2±UlX#|p]0>OraU 1 7, 

Y#ft<0BD«4 1 8***-< Klfyll:, QD3B4 0 

mwf y?m\z.m 9 <otasm t wm^m^rnxm^ 

ftT^5 0 ^003954 0 8WS#f ^^4 0 4£, DO 
«4 17, 4 1 8lC;*M Ktf>'4 0 5$:, Q0S&4 1 9 Id 

i c^s/^4 2 1 1« 9 lW«)ii«r * 

WitStt, 12 2l^tfi)it54 1 5 eOj: p^Sl^S 

[0 0 9 5] ttHllKI©****^*-^**, X, Y2; 

^ItBt?*«o |2 3l::©Ig^to ap***^- 
-;b4 2 OI2#>f Kt°>'4 0 S&frLTiMSSivt^ 

So 

[0 0 9 6] ±E3S»Wf tttf-f K tT V 4 0 5 W: 

#f^4 0 4, I Cf 2 

£*imft^BMft#x*sii. «#*>*g\ ic* 

<B«H5li:9l:J:ot^5. «*tf*7r-f'<fc 
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BBtc&s. Jiisco^ k tracts *3®#^e 

[0 0 9 7] B2 4tt^O*«W^«l»«|fiS;*r^tO 
(a) ttftftB, (b) ttflVrSB-?*>S. 4 20 
10 tt*t»tt*^-/UT**D, Kt'V4 0 5 

— /U4 2 013— &LTttttftJfff>4Mt4 2 4 
TBSSflTfcD, I K4 2 5 ^©fijctf^So 

T*t?«titcj:or*a[*^-^^-^4 2o<Dm^t> 

i c#- Ktcfiffl-rtB-e* 

[0 0 9 8] fc*5, ±E*ft«TI4*»*^^a-^4 
20 2 0tt-il<Z^T*fc5^ 2»7C»«C5««Ufc*»flK* 

fc, Ke>4 0 5tt^-f Lt>2*lciPfibi**«*:^ 
t>*;bfti\ *«*^jy^4 04, ICf^4 

2 i ttthf h^tW^MIiW tfcor t 

*ir\ sit. im\z.i&b-r&mm-?hT kw^t 

[0 0 9 9] 

(2bHl) »±»»Lfc£5fc#»W;: 
r-f ^«»*:WJhi-S«S«JcB*b, *©»J»Wc 

40 ^«r«*i-S C £ D . ft**g#5R^£fi« Lfc S i 
-&»«r-J6Lr5EC«»ih+5r i:^t*# -Sfc^, 
9, *H«B»i:©»aftfcBLTi^*. 

(»m 3) £il±#J6UfcJ:5^*»W^J:ntf, -bT^ 
50 ^^^v^XfilciDttSfta!)^***!, Wc^Kt' 
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[0100] {MKfcfcHSrcw&fc^ Ktf^fc 

tt«ft*^L^-r»r\ 5 AS 

So 

NMM«rjMiftttB. 

IB 3] * 2 oMSWlcfilfcS**^^^-^©* 
■MfWfc* jM-spffiB * ®tB Ho 

in 5] »2<o*»«jc^ws«»Eia^sa^^*- 

8**-*-XSKBB. 
[0 6] « 3 OjW«lc«b6**»**^*--^« 

[®7] ssoinmsvfimaBit^ai&^fifjttA- 

[08] *4©**«IC«to6ft#»i»*^a-^* 

[19] m5 0^1Sp.J|C^^57t^f*^v ;; --/^« 
B»«J#&^-*-»rB0o 

[Hi 0] *6 0**««C«b**¥W**^^-/KD 

aWHritSrS-t-IRffiB. 
[011] »7©WK«lc«t>6**«**^a-yuo!) 

«***J**«ri»EB. 
[HIl 2] »8(D^«|c:«bS3fe*«f*^^ a -^o 

«W»Wt*r»r««B. 

[iai3] n9(onmi\z&t>&¥Bto*ris~-'wm 
awjasr^-rsrEB. 

[014] JB9 0HH«lcastfS*»**^*-^«>± 
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* ftt»l«*:*-r»«B. 

[015] »9(03l»«©«»e»J«r^«aB. 
[016] 19 ^)XlkW«>XSW<r9i~AttB. 
[017] *9^*»«©«»««r«+KffiB. 
[01 8] mi OOSOfc«^«to«*»*^^a-yKD 
K»«/S**H-WfffiB. 

[01 9] mi Q<Dnmm\z»t>z¥m#*&=--/i'<D 

4fM»*t«t««BI. 
[0 2 0] mi 10«H«^«*3«i|£i8»:*S?*-yKZ) 
10 MM^tWlo 

[02 1] mi 2oSHSWId«to«*«t»:^^ a ^u^ 

[0 2 2] mi 2 0MtM»eW)tr9tWH. 
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